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Chronic Bacterial Infections (Infective Granulomas)*

Under this heading may be included the many
infections which give rise to chronic inflamma-
tion without a conspicuous exudative reaction,
but usually with production of granulation
tissue which eventually progresses to fibrosis.
The general features of chronic inflammation
have been described on pp. 67-71 and a more
detailed account of the production of granula-
tion tissue is given on pp. 80-7. The following
account describes briefly some of the more
important chronic infections. Because of its
wide prevalence and tuberculous-like features,
sarcoidosis is also included here, although there
is no evidence that it is an infection.

Tuberculosis

Formerly one of the great killing diseases of
temperate climates, tuberculosis is now much
less common in Western Europe and North
America. It is, however, prevalent in com-
munities with a poor standard of living, and
still ranks among the world's most important
diseases. The disease illustrates well various
basic features of bacterial infection, and in par-
ticular the importance of the reaction of the
host in determining the nature of the lesions,
and the spread of infection within the body.
The causal mycobacteria, or tubercle bacilli,
are aerobic Gram-positive bacilli with a waxy
cell wall which renders them difficult to stain.
Once the stain has penetrated the cell wall,
however, it is also difficult to remove, and the
mycobacteria are sometimes referred to as acid-
and alcohol-fast bacteria, since they resist de-
colourisation by mineral acids and alcohol,
as in the Zeihl-Neelsen stain. Tubercle bacilli
grow slowly in culture; they are highly patho-
genic for the guinea-pig, inoculation of which
has been much used for their detection when
present in small numbers in sputum, etc. In
man, they usually cause chronic disease but can
also produce a much more acute and even
rapidly fatal infection. In addition to the
tubercle bacilli, of which there are two major
types causing human disease (see below), the

mycobacteria include the lepra bacillus which
causes leprosy, and there are also various ill-
defined organisms, sometimes termed anony-
mous or atypical mycobacteria, which cause les-
ions in the skin, lymph nodes, lungs and else-
where.

Epidemiology

The two types of tubercle bacillus mainly re-
sponsible for disease in man are the human
type. Mycobacterium tuberculosis, and the
bovine type Mycobacterium bovis. The human
type is the more important: infection with it is
usually contracted by inhalation, and the initial
or primary lesion is nearly always in the lungs.
Patients with chronic pulmonary tuberculosis
provide the reservoir of infection and spread
the disease by exhaling infected droplets and by
coughing up infected sputum. The organism is
resistant to drying and can survive for long
periods in dust, inhalation of which is the usual
method of contracting the disease. Infection of
the tonsils or of the intestine can also occur
from swallowing the human type of tubercle
bacillus in contaminated dust, or the bovine
type of bacillus in contaminated milk from
cows with tuberculous mastitis.

Several factors are responsible for the declin-
ing incidence of tuberculosis in Western Europe
and North America. Firstly, the rising standard
of nutrition and housing: there is no doubt that
under-nourishment predisposes to tuberculosis
and impairs the resistance of the individual
who has contracted the disease. Overcrowding
and inadequate personal and domestic hygiene
are also of importance in spreading the disease
in the home and in public transport and meet-
ing places, etc. The environment of a subject
coughing up the organism is likely to be heavily
contaminated, and spread within families is
especially common, giving rise to both pul-
monary and alimentary infections.'

Since the 1939-45 war, the use of specific
chemotherapeutic bactericidal agents has also
helped to reduce the incidence of the disease

* As stated on p. 70, there is an increasing tendency to restrict granuloma to inflammatory lesions consisting of
aggregates of macrophages. I have preferred to use macrophage granuloma to describe such a lesion, and to retain the
traditional usage of granuloma to mean any chronic inflammatory lesion.